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Figure 5.25

Figure 5.26

Figure 5.27

Figure 5.28

Figure 5.29

Figure 5.30

Measured efficiency of hybrid-bridge LLC converter (a) CC
charging with both HBBR and FBBR operating modes (b) CV
charging with FBBR mode.

Waveforms of converter operation using HBBR mode at key
operating point A- with Vo =50V and /o =0.357A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using HBBR at key
operating point A+ with Vo =125V and lo = 0.357A, (a) & (b)
are simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using FBBR mode at key
operating point B- with Vo = 125V and lo = 0.357A, (a) & (b)
are simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using FBBR mode at key
operating point B with Vo = 250V and /o = 0.357A, (a) & (b)
are simulation waveforms and (¢) & (d) are experimental
waveforms.

Waveforms of converter operation using FBVD mode at key
operating point C with Vo =250V and /o = 3.57A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using FBVD mode at key
operating point D with Vo =420V and lo = 3.57A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using FBVD mode at key
operating point E with Vo =420V and /o = 0.255A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Experimental waveforms of input voltage Vis, output voltage
Vo, and output current /o at key operating points (a) A-, (b) A+,
(C) B'a (d) Ba (C) C> (f) Da (g) and E.

Measured efficiency of converter (a) for CC charging of deeply
depleted battery in HBBR and FBBR mode and that of depleted
battery in FBVD mode (b) for CV charging in FBVD mode.
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Figure 5.31

Figure 5.32

Figure 5.33

Figure 5.34

Figure 5.35

Figure 5.36

Figure 5.37

Figure 5.38

Figure 5.39

Figure 5.40

Waveforms of converter operation using independent operation
at key point A-us with Vo =50V and Io = 0.357A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using independent operation
at key point Aus with Vo= 100V and Ip = 0.357A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using independent operation
at key point Bus with Vo =250V and o = 0.357A, (a) & (b) are
simulation waveforms and (c) & (d) are experimental
waveforms.

Waveforms of converter operation using simultaneous
operation at key point A with Vo =100V and /o = 0.357A, (a)-
(c) are simulation waveforms and (d)—(f) are experimental
waveforms.

Waveforms of converter operation using simultaneous
operation at key point B with Vo =250V and 1o = 0.357A, (a)-
(c) are simulation waveforms and (d)—(f) are experimental
waveforms.

Waveforms of converter operation in simultaneous mode at key
point C with Vo =250V and o = 3.57A, (a)—(c) are simulation
waveforms and (d)—(f) are experimental waveforms.

Waveforms of converter operation in simultaneous mode at key
point D with Vo =420V and Io = 3.57A, (a)—(c) are simulation
waveforms and (d)—(f) are experimental waveforms.

Waveforms of converter operation in simultaneous mode at key
point E with Vo =420V and /o = 0.255A, (a)—(c) are simulation
waveforms and (d)—(f) are experimental waveforms.

Experimental waveforms of input voltage Vis, output voltage
Vo, and output current /o at key operating points (a) A-us, (b)
Aums, (c) Bus, (d) A, (e) B, (f) C, (g) D, (h) and E.

Measured efficiency of converter (a) for CC charging of deeply
depleted battery with independent mode and simultaneous
mode, and for CC charging of depleted mode in simultaneous
mode (b) for CV charging with simultaneous mode.
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Plate 4.1

Plate 4.2

Plate 4.3

Plate 4.4

Plate 4.5

Plate 4.6

Plate 4.7
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Implemented experimental prototype of double LLC tank
resonant converter.
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with hybrid-rectifier.

HB to FB transition circuit in hybrid-bridge.
Experimental Prototype of dual-bridge LLC converter.
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hybrid-rectifier.
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Implemented frequency controller and gate driver.
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